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AGRICULTURAL AND MECHANICAL COLLEGE
AGRICULTURAL EXPERIMENT STATIONS





Milk is in every respect a defense food. Whether a nation is at war or
at peace, milk serves as a defense food for both its young and old. It in-
sures a balanced diet, with good teeth, strong bones, clear vision and
steady nerves as a result. This state, and the nation as a whole, needs a
greater consumption of milk and its by-products in order to effect a
needed improvement in human health. To accomplish this there is a
need for the production of both more and better milk. One of the most
effective methods of attaining this objective is to provide dairy cows
with an abundance of green succulent pasture. Such feed causes an in-
crease in milk flow and enriches, in constituents such as minerals and
vitamins, the milk produced.
THE EXPERIMENTAL PLAN
This experiment was designed to show what the added returns would
be from improved over unimproved permanent pastures on actual Louisi-
ana dairy farms, and was not a test to determine the actual fertilizer
treatment necessary for best results on those farms. Accordingly, cooper-
ating farmers were required to keep records on the amount of grazing
secured, the pounds of milk produced, and the amount and value of
supplemental feed fed cows while grazing the test pastures.
Each test pasture was divided into halves, and each half was treated
alike except that one received fertilizer and the other did not. The fer-
tilized half received a complete fertilizer (4-12-4) at the rate of 350
pounds per acre during October or early November of each year. In addi-
tion, 50 pounds of nitrate of soda per acre were applied during May of
each year. The amount and kind of fertilizer used was not considered
the very best for each particular pasture. There was evidence, however,
that each test area had soils deficient in both phosphorus and nitrogen,
and possibly potash. Also, previous work in the state^ had shown that
best results were secured when all three major plant food elements were
applied at the approximate rate used in this test. Two of the three test
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areas reported on received applications of limestone to correct the soil
acidity. Details regarding the amounts used as well as the time applied
will be given under the discussion of individual tests.
Test pastures, including those not fertilized, were seeded to clovers
and Dallis grass. The clovers included white Dutch, hop and bur. Annual
fall seedings of either oats or rye grass were made for two years on one
test and for three years on another. Weeds were controlled by two or
more mowings each year. Producing Jersey cows grazed each test pasture
and were rotated between pasture areas in order to graze the fertilized
and unfertilized halves to the same degree of closeness.
The plan used to evaluate the pastures was to credit a test pasture for
the milk produced by the cows while grazing that pasture. A uniform
selling price of $2.30 per hundred was used for milk testing 5 per cent
butterfat, with a 3-cent differential for each 0.1 per cent variation from
that test. Fertilizer was valued at $1.75 per hundred pounds. This made
a charge of $7.00 against each fertilized acre, since the annual application
of fertilizer was 400 pounds per acre. Grain fed as a supplement was
charged against the pasture at current feed prices.
FOUR-YEAR AVERAGE RESULTS OF ALL TESTS
A good idea of the benefits obtained from improving permanent pas-
tures can be derived from the four-year average results secured from the
three tests located in widely scattered dairy sections of the state. One test
was in Claiborne Parish on Norfolk fine sandy loam, another in Lincoln
Parish on Ruston very fine sandy loam, and a third in Washington
Parish on Cahaba sandy loam. More details in regard to each test will
be given later in this bulletin.
TABLE 1. Yearly Grazing Days—All Tests
Year
Number Days Grazed Cow Days Per Acre*
Unfertilized Fertilized Per cent Increase Unfertilized Fertilized Per
cent Increase
1937 56 83 48 101
158 56
1938 72 99 38 114
164 44
1939 75 123 64 121
212 75
1940 79 137 73 171
266 56
Average. . 70 110 57 127 200
58
*Days grazed X average number cows number acres = cow days per acre.
More Days Grazing Secured
As shown in Table 1, the fertilized pastures furnished more days of
grazing for each of the four years than did the unfertilized pastures.
The
difference ranged from an increase of 38 per cent to 73 per cent, with
an
average of 57 per cent. Both the fertilized and the unfertilized pastures
showed an increase in productivity during the four-year period. For
1940,
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the unfertilized pastures were grazed 79 days, equivalent to 2.6 months,
and the fertilized pastures an equivalent of 137 days, or 4.6 months. In
neither case was the pasture grazed continuously for such a period, since
rotational grazing was practiced.
A better idea of relative grazing capacity of pastures can be obtained
in terms of "cow days per acre," as shown to the right in Table 1. The
amount of grazing in these units is secured by multiplying the days
grazed by the number of cows and dividing the result by the number of
acres in the pasture. The final answer is in terms of how many days each
acre would supply pasturage for an individual cow. Again the fertilized
pasture maintained a distinct lead for each of the four years, ranging
from an increase over unfertilized pastures of 44 per cent to 75 per cent
and averaging 58 per cent. Fertilized pastures averaged 200 days per cow
per acre, equivalent to 6.7 months, as contrasted to 127 days, or 4.2
months, for unfertilized pastures. This showed that fertilization added
an average of 73 cow days per acre, or 2.4 months, to that secured without
fertilization.
Increase in Milk and Returns Over Feed
In terms of milk per acre, the results (see Table 2) are in line with
those secured on the basis of cow days. On an average the fertilized
pastures yielded 3,851 pounds of milk per acre, an increase of 1,509
pounds, or 64 per cent, over the unfertilized pastures. This was in line
with the 58 per cent increase in cow days of grazing, as shown in Table 1,
TABLE 2. Yearly Milk Per Acre and Returns Over Cost of Grain and Fertilizer
Year
Lb. Milk Yearly Per Acre
Returns Per Acre Less Value of



































Average 2,342 3,851 64 36.73 52.78 16.05
44
*Grain was valued at prevailing prices, milk at $2.30 per cwt.
0.1% variation from a 5% fat test, and fertilizer at $1.75 per cwt.
with a three cent differential for each
and indicates that the fertilization of the pastures did more toward
increasing the period of grazing than it did in increasing the milk pro-
duction of cows grazing fertilized pastures, although there was some
evidence that the latter took place to a very slight degree.
After subtracting the value of grain fed as a supplement,
annual
returns from the milk averaged $23.05 per acre more from the fertilized
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than from the unfertilized pastures. This difference reduced to $16.05
per acre after deducting the fertilizer cost, $7.00 per acre, from the fer-
tilized pastures (see Table 2) , and is indicative of the possibility of
increased returns from dairy pastures in Louisiana. It is of particular
interest to note that the returns from both groups of pastures increased
from year to year over the four-year period, indicating beneficial effects
from frequent mowing to control weeds, reseeding, and controlled graz-
ing. Fertilized pastures improved at a faster rate than did unfertilized
pastures, showing a 42 per cent advantage in 1937 and increasing to a 53
per cent greater return over feed and fertilizer costs for 1940.
Hay Yields Increase on Fertilized Areas
During late May and October of each of the four years, hay was har-
vested from protected areas of the test pastures (see Figure 1) . This was
done to secure a check on grazing results and to determine the effect
FIGURE 1. Hay Yields Were Secured by Clipping Areas Protected by the Above
Type of Cage Located Within Each Part of Each Test Pasture.
fertilization had on the mineral content of the herbage. As shown in
Table 3, the fertilizer applied to the test pastures increased the yield of
air-dry hay by 0.52 tons, or by 31 per cent, over the unfertilized pastures.
As with the amount of grazing secured, there was a trend toward greater
yields from year to year, with 1940 yields from unfertilized as well as
fertilized pastures distinctly larger than for any other year.
Chemical analyses did not reveal any appreciable increase in the cal-
cium content of the hay due to fertilization. There was, however, an
increase in the phosphorus content for all years but one, 1939. The four-
year average increase in phosphorus (in terms of phosphoric acid, PgO^)
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TABLE 3. The Effect of Fertilization on the Yields and Phosphorus Content
OF Hay.
Year
Tons Air-dry Hay Per Acre Per Cent of Phosphorus in Hay*
FertilizedUnfertilized Fertilized Unfertilized
.95 1.51 0.37 .42
1.35 1 .32 . 43 .86
1.61 2.69 .47 .38
2.80 3.27 .54 .63
1.68 2.20 .45 .56
31% 24%
*Phosphorus content is given as phosphoric acid (P2O6).
was .11 per cent, or 24 per cent more than the average of .45 per cent
found in hay from unfertilized pastures.
In general the hay yields were in line with grazing results. The increase
in phosphorus content due to fertilization was an encouraging result,
for it showed that when cows graze fertilized pastures, they not only
receive more feed for a longer period of time, but also receive a feed
richer in a mineral constituent that plays a major role in the nutrition
of their bodies and in the production of milk. It is probable that other
mineral constituents not checked, and organic compounds such as protein
and certain vitamins, were also higher in the pastures receiving fertilizer.
RESULTS OF THE INDIVIDUAL TESTS
The Hartsell Test
Improvement of the S. B. Hartsell pasture, in Claiborne Parish, began
in the fall of 1936. The test was located on 12 acres consisting of an old
pasture and some cultivated land. The soil type was Norfolk fine sandy
loam, with an original acidity in terms of pH of 5.8. To prevent erosion,
the field was terraced, and later a pond was built in the center of the
area.
The entire field was plowed and double disked, and two tons of limestone
were applied per acre. Also, 350 pounds of 4-12-4 were applied
per acre to
the south half, a procedure which was followed each October
or Novem-
ber throughout the experiment.
Seedings during the first fall consisted of 2 bushels of oats
per acre on
the old field and 20 pounds of rye grass per acre on the old
pasture area.
In addition, white Dutch, bur, and hop clovers were seeded
over the
entire area. In early March of 1937, common lespedeza was also seeded
over all the pasture. As a result of these seedings, it was
found that rye
grass and the hop and white Dutch clovers were doing well in
the spring
of 1937. The bur clover seeding did not result in a stand.
Besides the fall application of 4-12-4, a 50-pound per acre
application
of nitrate of soda was made on the fertilized portion during
the follow-
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FIGURE 2. The Hartsell Test Pasture Is Shown Being Prepared in the Fall of
1936 FOR Its Improvement Program. Note Terraces in the Background.
ing May. The effect of fertilization was soon apparent, for clippings of
caged areas in June of 1937 gave a yield of 1.2 tons of green herbage per
acre from the portion fertilized and 0.7 tons per acre from the unfertilized
half. Likewise, in September of that year much more lespedeza and forage
of a greener color was found on the fertilized half. Yields of forage in
terms of air-dry hay, as well as the yield and value of milk produced are
FIGURE 3. The Hartsell Test in May of 1937. Note Fence Dividing Fertilized
Half (on the right) and the Unfertilized Half (on the left) .
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TABLE 4. Annual Returns from Fertilized and Unfertilized Pastures






Return Per Acre Over
Grain and Fertilizer
Unfertilized Fertilized Unfertilized Unfertilized Fertilized
1937 140 223 2,923 5,095 J1>ZU . 4Z <poZ . Do
1938 150 197 3,153 4,234 43.04 50.59
1939 148 334 2,786 6,211 37.90 74.80
1940 258 361 5,185 8,320 70.28 101.74
Average. . . . 174 279 3,512 5,965 42.91 64.93
Average Increase. . . 60% 70% 51%
listed by years in Table 4. These results are in line with those secured
when the three tests were averaged, except that the per acre returns in
terms o£ milk and return over grain and fertilizer costs are substantially
higher than for the other two tests. Part of this difference was due to the
high average milk and butterfat records of the herd grazing the test.
During one of the years the herd had the highest average butterfat pro-
duction per cow of any dairy herd improvement association herd in the
state.
Since the first year, the management of the pasture has consisted largely
FIGURE 4. How the Hartsell Pasture Looked in 1941. Note the Heavy Growth of
Pasture Plants, the Freeness from Weeds, the Water-Conserving Pond and the
Milking Herd.
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of two to four mowings annually to control weeds, rotational grazing to
regulate closeness of grazing, and the per acre application of 350 pounds
of 4-12-4 in the fall and 50 pounds of nitrate of soda in May. The prin-
cipal species of pasture plants now in the pasture are Bermuda grass,
white Dutch and hop clovers. Part of the general improvement in the
pasture has probably been due to the fact that the herd has been receiv-
ing a liberal amount of grain, and the droppings from the cows have,
owing to the lack of any significant erosion, remained on the pastures to
enrich them.
The Moncrief Test
The pasture test on the N. L. Moncrief farm, Lincoln Parish, was
located on soil classified as Ruston very fine sandy loam, with an original
pH of 6.2. During 1936 the west end of the test area grew a crop of
cowpeas and soybeans, which were disked under in October. For the pur-
pose of the experiment, the 15-acre test field was divided into a north
half, which was fertilized, and a south half, which remained unfertilized.
Thus a portion of the old soybean and cowpea field was left in each half.
Lime was applied to the entire field at the rate of 3,400 pounds per acre,
terraces were built and a seedbed was prepared by disking and harrow-
ing. A complete fertilizer (4-12-4) was applied at the rate of 350 pounds
per acre to the north half prior to disking in October. This same fertilizer
treatment was repeated each fall. Likewise, 50 pounds of nitrate of soda
were applied to the fertilized half each May.
The seeding for the first fall, 1936, consisted of 2 bushels of oats per
acre in September and 3.1 pounds of spotted bur clover, 2 pounds of hop
clover, 4 pounds of white Dutch clover, and 15 pounds of rye grass per
acre on October 24. On March 1, 1937, the entire area was sown to a
mixture of Dallis grass and common lespedeza at the rate of 10 pounds
per acre. Oats and rye grass made the greatest showing during early 1937,
and there was a noticeably greener color and greater growth on the ferti-
lized half. Clovers were slow in establishing themselves, and the bur and
TABLE 5. Annual Returns from Fertilized and Unfertilized Pastures






Return per Acre Over
Grain and Fertilizer
Unfertilized Fertilized Unfertilized Fertilized Unfertilized Fertilized
1937 72 128 1,224 2.408 $20.92 $33.58
1938 67 113 1,279 2,078 26.64 36.76
1939 124 181 1.814 2,692 40.11 51.69
1940 124 234 2,186 4,299 46.21 86.52
Average. . .
.
97 164 1,626 2,869 33.47 52.14
Average Increase. . . 69% 76% 56%
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FIGURE 5. The Moncrief Pasture As It Appeared in November, 1936. Note That
All But One Stump Have Been Removed.
white Dutch did well only in spots. During the last two years o£ the test
there was an abundance o£ both hop clover and lespedeza over most
portions of the pasture. Bermuda, plus a scattering of Dallis, especially
along the valley of terraces, constituted the desirable grass prevalent.
Tabulations relative to yearly yields from the Moncrief test are shown
in Table 5. The productivity of the Moncrief pasture was not so high as
that of the Hartsell pasture, but the percentage increase due to fertiliza-
tion was greater for each comparison, the increases being 69 per cent in
cow days, 76 per cent in yield of milk per acre, and 56 per cent in returns
over cost of grain fed and fertilizer used, all of which exceeded the respec-
tive increases shown in the Hartsell test.
The Alford Test
A 9.3-acre tract which had grown cotton for more than 50 years and
was retired from cultivation in 1934, was utilized for a pasture test on
the B. P. Alford farm near Mt. Herman, in Washington Parish. Cahaba
sandy loam was the soil type, and the existing vegetation consisted largely
of some carpet grass, common lespedeza and Bermuda grass.
Steps toward improvement of this pasture were started in February of
1937, when one-half of the area was fertilized with a 4-12-4 formula at
the rate of 350 pounds per acre. After this first application the same fer-
tilization took place in October or November of every fall, and 50 pounds
of nitrate of soda per acre were applied each May to the fertilized half.
During the fall application the area was disked, with the blades set at
only a slight angle but weighted in order to have them penetrate the sod.
The entire area was first seeded in March of 1937, when 15 pounds of
common lespedeza and 6 pounds of Dallis grass were applied per acre to
FIGURE 7. Disking in the Fertilizer on Land for the Alford Pasture Test,
March, 1937.
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the entire test area. The initial seeding gave a good stand of lespedeza
but only a scattering of Dallis grass. Growth of the lespedeza and native
grasses, from the outset, showed a greener and a greater growth on the
fertilized than on the unfertilized half of the area. During October of
1937 another seeding was made, consisting of 2 pounds of hop clover, 2
pounds of white Dutch and Persian clovers mixed, and 20 pounds of
Italian rye grass per acre. A good stand of rye grass and some clover
resulted. The rye grass seeding was repeated at the time of disking during
October of 1938 and 1939.
Yields of pasturage resulting from the procedure followed for this
test
have not been so great as with the other two tests. Results, as
shown in
Table 6, however, distinctly favor the fertilized pasture. In
an effort to
further improve the Alford pasture, the test is being continued
and the
benefits derived from liming and a more thorough seedbed
preparation
will be determined.
TABLE 6. Annual Returns from Fertilized and Unfertilized Pastures






Return Per Acre Over
Grain and Fertilizer



































BENEFITS FROM BASIC SLAG APPLIED TO AREAS
PREVIOUSLY NOT FERTILIZED
In the fall of 1940, basic slag was applied at the
rate of 600 pounds
per acre to the previously unfertilized half of
each test pasture. The
halves receiving the annual application of 4-12-4
and nitrate of soda were
treated the same as in the past, with the exception of
one test (Hartsell)
,
in which case no fertilizer was applied.
The added response from the previously unfertilized
halves as coni-
pared to the four-year averages for the test
pastures is shown in Table 7.
This comparison shows in a convincing
manner the extra kick that
fertilizer ^ives to permanent pasture. When compared to the
average
yields of 1937-40, the 1941 yields from both the
fertilized portions and
the previously unfertilized portions showed a
marked improvement On
the basis of cow days, the fertilized areas
increased 35 per cent and the
previously unfertilized 61 per cent. Likewise,
the returns from milk
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TABLE 7. The 1941 Response of Pastures Receiving Basic Slag Compared to the
Four-year Yield of Fertilized and Unfertilized Pastures.
(Average of three tests)
Unit of Measurement
Fertilized* Unfertilized 1937-40,











Cow Days Grazing Per Acre













Pounds Milk Per Acre
Increases Over Four-Year Av
3,851 2,342
Return Over Grain and Fertilizer Costs
.
Increase Over Four-Year Av
$52.78 $36.73
*One of the fertilized pastures did not receive its usual application oi fertilizer for the 1941 season,
but had been regtilarly treated for the previous four years.
over and above cost of grain fed and fertilizer used increased 35 per cent
and 60 per cent, respectively. All methods of comparisons, as shown in
Table 7, show that the percentage response was about twice as great
from the previously unfertilized as from the continuously fertilized test
areas. This seemed to be particularly significant in view of the continuous
year to year improvement that had taken place in the unfertilized as
well as the fertilized pastures. The improvement accomplished without
fertilizer was the result of good management, such as reseeding, weed
control through mowing, and controlled grazing. When this improve-
ment was supplemented by fertilization, an accelerated improvement
took place. In spite of this, it is probable that it will take several years
before these pastures yield as much feed as is secured from the pastures
which have received the fertilizer four or more years.
SUMMARY AND CONCLUSIONS
1 . The economy of improving permanent pastures by good management,
fertilization, and reseeding was tested on three actual dairy farms
located in three widely scattered dairy regions of the state.
2. Reseeding, frequent mowing, and controlled grazing tended to increase
the productivity of pastures from year to year. Annual fertilization
tended to accelerate this improvement. See Table I and pages 4, 5.
3. Pastures receiving 350 pounds of 4-12-4 fertilizer per acre in the fall
and 50 pounds of nitrate of soda in May averaged, on an acre basis, 58
per cent more cow days of grazing, 64 per cent more milk, and 44
per cent more returns over cost of grain fed and fertilizer used than did
unfertilized pastures. See Tables 1 and 2 and pages 4, 5.
4. Annual returns per acre over and above cost of grain fed and fertilizer
14
used averaged for four years |36.73 for unfertilized pastures and $52.78
for fertilized pastures. This gave a 1 16.05 per acre advantage to fer-
tilized pastures after deducting the same feed costs plus fertilizer costs.
See Table 2 and page 5.
5. Yields of air-dry hay from protected areas in the test pastures averaged
for the four years 1.68 tons per acre from the unfertilized and 2.2 tons
per acre from the fertilized. This gave a 31 per cent advantage to fer-
tilized pastures. There was also a 24 per cent advantage in phosphorus
content for fertilized pasture hay. See Table 3 and pages 6, 7.
6. A fifth-year trial with the test pastures in which basic slag was applied
to the previously unfertilized pastures resulted in increased yields
averaging 61 per cent more cow days of grazing, 67 per cent more milk
per acre, and 60 per cent more returns over grain and fertilizer costs
than had been secured on an average from those pastures during the
previous four years. These increases were about twice as large as were
those secured from the fertilized pastures handled in the same manner
as for the previous four years. See Table 7 and pages 13, 14.
7. Results of individual tests were in general agreement with the
average
of all tests (see Tables 4, 5, and 6 and pages 7 to 13) and gave valuable
evidence that best results are secured when the following general pro-
cedure is followed in improving a pasture.
(a) Arrange terraces in pasture to control erosion.
(b) Apply lime to correct acidity.
(c) Thoroughly prepare seedbed through plowing, disking, harrowing,
and rolling or packing with a weighted plank drag.
(d) Apply fertilizer, especially phosphorus. (If possible, base fertilizer
rate and formula on soil analysis.)
(e) Seed with adapted clovers and grasses, such as white Dutch
clover,
hop clover, Persian clover, Dallis grass and Bermuda grass.
(f) Divide pastures so that grazing can be controlled by
rotating cattle
from pasture to pasture.
(g) Control weeds by mowing pastures
from two to four times a year.
(h) Have water and shade available in all pastures.
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